ある大自由度カオス系の、構成の容易な状態アンサンブル (乱流現象と力学系的縮約) by 川崎, 光宏
Titleある大自由度カオス系の、構成の容易な状態アンサンブル (乱流現象と力学系的縮約)
Author(s)川崎, 光宏


























$1|D^{\{\mathrm{u})}\Lambda/I^{T}(X)|^{-1}$ $\mathrm{f}\mathrm{f}\mathrm{l}_{\mathrm{J}}\backslash \underline{\mathrm{g}}$ $\ovalbox{\tt\small REJECT}.\Phi$
$\text{ }$ K\lambda $\ovalbox{\tt\small REJECT} \mathrm{T}$ $\sum_{\zeta X|}$ 9 $x$ $\Re\ovalbox{\tt\small REJECT}$ $[X]$ $T$ $M$















$x_{i}^{t+1}$ $=$ $\frac{4}{1+s_{i}^{t}\triangle_{i}^{t}}(x_{i}^{t}+s_{2}^{t})-s_{i}^{t}$ ,
$\triangle^{t+1}$
?




$s_{i}^{t}=\{$ $+1-1$ $(\triangle_{i}^{t}\leq x_{i}^{t}\leq 1)(-1\leq x^{\mathrm{z}_{i}}<\triangle_{i}^{t}.)$ (2)











$[s]\equiv(s^{1}, s^{2}, \cdots, s^{T})$ . (4). $\mathrm{g}\mathrm{e}\mathrm{n}\mathrm{e}\mathrm{r}\mathrm{a}\mathrm{t}\mathrm{i}\mathrm{n}_{\epsilon\supset}\sigma$ partition $J^{(1)}(s):s$ $X$ .
8. cylinder set: $[s]\equiv(s^{1}, s^{2}, \cdots, s^{T})$ . :
$J^{(T)}(s)\equiv J^{(1)}\cap l1’\prime I^{-1}(J^{(1)}(s^{2}))\cap\cdots\cap M^{-T+1}(J^{(1)}(s^{T}))$ . (5)
. $\Delta$ $\nu_{0}$
3 2 $\mathrm{x}2$ 4 $\mathrm{x}4$ .
83
42 $(s^{1}, \cdots, s^{T})$
$[s]\equiv(s^{1}, \cdots, s^{T}\backslash )$ cylinder set $\nu_{)}‘(J^{(T)}([s]))$
:
$\nu_{0}(J^{(T\rangle}([s]))\sim|J^{(T)}([s])|\sim|DM^{T-1}(Y)|^{-1}$ . (6)
$|\cdot|$ $Y$ cylinder set $Y\in J^{(T)}([s])$ $X\equiv$
$M^{T-1}(Y)\in J^{(1)}(s^{T})$
$\nu_{0}(J^{T}([s]))\sim|DM^{T-1}(M^{-T+[perp]}(X))|^{-1}$ . (7)












$\simeq\{h(M^{-t}(X))\rangle+c(t)[h(X)-\langle h(X)\rangle]$ . (10)
$P(s)$ $\langle\cdot\rangle$ $X$
( ) $c(t)$ 2 :
$c(t) \equiv\frac{\langle[h(X)-\langle f\iota(X)\rangle]\{h(M^{-t}(X))-\{h(M^{-t})(X)\rangle]\rangle}{\langle[h(X)-\langle h(X)\rangle]^{2}\rangle}$ . (11)




, Eq (1), $P_{\tau}(s)\equiv P(s)$
$P_{\tau}(s)$ $=$
$\sum_{s^{1}}\sum_{s^{2}}$
. . . $s^{r} \sum_{l-1}.\prod_{:}[\frac{\mathrm{I}+s_{i}\tanh(ks_{i+1}^{T-1}+F)}{2}]^{r}/Z_{\mathcal{T}}$
$=$ $\prod_{:}\{[\frac{1+s_{i}\tanh(-k+F)}{2}]^{\tau}+[\frac{1+s_{i}\tanh(k\cdot+F)}{2}]^{\tau}\}/Z_{\tau}$ (14)
$\tau$ $s$





Eq. (14) Eq. (8)
$\tau$
$A(s)$
$N arrow\infty 1\mathrm{i}\mathrm{n}1\frac{1}{N}\sum_{s’}A_{N}(s’)\sum_{s}T(sarrow s’)P_{\tau}(s)$
$=$
$\sim$ $\frac{1}{N}\sum_{s’}A_{N}(s’)P_{\tau}(s’)$ . (15)
$\tau$
$\tau$ , Eq. (14),
$\tau$ main claims
Eq. (15) $\sum_{s’}A_{N}(s’)T(sarrow s’)$ $P_{\tau}(s)$




$\langle s$ $A_{N}(s’)T(s arrow s’)\rangle_{\tau}=\lim_{Narrow\infty}\frac{1}{N}\langle A_{N}(s)\rangle_{\tau}$ . (16)


























Eq. (19) Eq. (19) $\tau$
$\tau$ $A_{N}(s)$ $1 \mathrm{i}111_{Narrow\infty}(A_{N})_{\tau}/N=\lim_{Narrow\infty}\langle A_{N})_{\text{ }.i.m}./N$
$\langle s\rangle_{n.i.m}$ . $=\langle\tanh(ks+F))_{n.i.m}$ . (21)
$\langle\cdot\rangle_{n.i.m}$ .
5 : , Eq. (14), $\tau$ , Eq. (15),
$\tau$






$=$ $\{\{$ $[ \frac{1-\mathrm{t}\mathrm{a}\mathrm{n}1_{1}(-k^{\wedge}+F)}{2}]^{\tau}+[\frac{1-\tanh(k+F)}{2}]^{\tau})\tanh(-k+F)$
$+([ \frac{1+\mathrm{t}\mathrm{a}\mathrm{n}1_{1}(-k+F)}{2}]^{\tau}+[\frac{1+\mathrm{t}\mathrm{a}11\mathrm{h}(k+F)}{2}]^{\tau})\tanh(k+F)\}$
$/ \{[\frac{1-\mathrm{t}\mathrm{a}\mathrm{n}1\mathrm{z}(-k[perp]_{\iota}F)}{2}.]^{\tau}+[\frac{1-\tanh(k+F)}{2}]^{\tau}+[\frac{1+\mathrm{t}\mathrm{a}1111(-k+F)}{2}]^{\tau}+[\frac{1+\tanh(k+F)}{2}]^{\tau}(\# 2.)$
$-arrow$ (Eq (19)) $\tau$
$E_{N}\equiv$
$\sum_{\dot{\mathrm{q}}}s_{i}s_{i+1}$
$\langle s\rangle_{\tau}=\langle\tanh(ks+F)\rangle_{\tau}$ $\tau$ $\langle E_{N}\rangle_{\tau}/N$
(DNS) $\langle E_{N}\rangle/N$
DNS $N=1024,$ $k$. $=1.0,$ $F=0.\cdot 5$
Fig. 1 $\langle s\rangle_{\tau}$ $\langle \mathrm{t}\mathrm{a}11\mathrm{h}(\mathrm{k}s+F)\rangle_{\tau}$ $\tau$ $\langle E_{N}\rangle_{\tau}/N$ $\mathrm{D}\mathrm{N}8$
$\langle E_{N}\rangle/N$ $M_{N} \equiv\sum_{i}s_{i}$ DNS
$\langle\Lambda/I_{N}\rangle/N$ ( $s\rangle_{\tau}$ $\langle\tanh(ks+F)\rangle_{\tau}$ $\tau$ $\langle s\rangle_{\tau}=\langle M_{N}\rangle_{\tau}/N$ $\langle\lambda I_{N}\rangle/N$
$\sum s_{i\gamma}\sum s_{\dot{\mathrm{t}}}s_{x+1}$ (Eq.






















Figure 1: $E_{N} \equiv\sum_{i}s_{i}s_{i+1},$ $M_{N} \equiv\sum_{i}s_{i}$
$\tau$ $\langle s\rangle_{\tau}=\langle M_{N}\rangle_{\tau}/N$ ( $\rangle$ , $\langle s_{i}s_{i+1}\rangle_{\tau}=\langle E_{N}\rangle_{\tau}/N$ ( ), $\langle\tanh(ks+F)\rangle_{\tau}$
( ) $\langle s\rangle_{\tau}=\langle\tanh(ks+F)\rangle_{\tau}$ (Eq. (19)) $\tau$ ( $\rangle$
$\tau$ { $s\rangle_{\tau}=\langle M_{N}\rangle_{\tau}/N$ DNS $\langle M_{N}\rangle/N$ ( ) $\langle E_{N}\rangle_{\tau}/N$ DNS
$\langle E_{N}\rangle/N$ ( )
$\tau$ $\langle\tanh(ks_{i}+F)\tanh(ks_{i+1}+F)\rangle_{\tau}$
( ) $E_{N}$ (Eq. (20)) $M_{N}$ (Eq.
(19) $)$ $\tau$
$k=1.\mathrm{O},$ $F=0.5$ DNS $N=1024$ (s)., $\langle\tanh(ks+F)\rangle_{r}$




(Eq. (14)) expanding lllap expanding
map
(“$\mathrm{c}\mathrm{h}.\mathrm{a}.\mathrm{o}\mathrm{t}\mathrm{i}\mathrm{c}$



























$=$ $a arrow 01\mathrm{i}\mathrm{I}11\frac{1}{Z_{\tau,a}}\frac{\partial Z_{\tau,a}}{\partial a}$
$=$ $\lim_{aarrow 0}\frac{\partial\ln Z_{\tau,a}}{\partial a}$ (25)




$=$ $(\{$ $[ \frac{1-\tanh(-k+F)}{2}]^{\tau}+[\frac{1-\tanh(k+F)}{2}]^{\tau}\}\exp(aA^{(1)}(-1))$
$+\{$ $[ \frac{1+\tanh(-k+F)}{2}]^{\tau}+[\frac{1+\tanh(k^{\wedge}+F)}{2}].\Gamma\}\exp(aA^{(1)}(s_{i})))^{N}$ (26)
$\frac{\partial Z_{\tau,a}}{\partial a}$ $=$ $N(\{$ $[ \frac{1-\tanh(-k+F)}{2}.]^{\tau}+[\frac{1-\tanh(k^{\wedge}+F)}{2}]^{\tau}\}\exp(aA^{(1)}(-1))$
$+ \{[\frac{1+\tanh(-k+F)}{2}]^{\tau}+[\frac{1+\tanh(k+F)}{2}]^{\tau}\}\exp(aA^{(1)}(1)))^{N-1}$
$\mathrm{x}(\{$ $[ \frac{1-\mathrm{t}\mathrm{a}11\mathrm{h}(-k+F)}{2}.]^{\tau}+[\frac{1-\tanh(k+F)}{2}]^{\tau}\}\exp(aA^{(1)}(-1))A^{(1)}(-1)+$
$+ \{[\frac{1+\tanh(-k+F)}{2}]^{\tau}+[\frac{1+\tanh(k+F)}{2}]^{\tau}\}\exp(aA^{(1)}(1))A^{(1)}(1))$ . (27)
:
$\langle A(s)\rangle_{\tau}$ $=$ $a arrow 01\mathrm{i}_{\mathrm{l}}\mathrm{n}\frac{1}{Z_{\tau,a}}\frac{\partial Z_{\tau,a}}{\partial a}$
$=$ $N(\{$ $[ \frac{1-\mathrm{t}\mathrm{a}\mathrm{n}1_{1}(-k+F)}{2}]^{\tau}+[\frac{1-\mathrm{t}\mathrm{a}11\mathrm{h}(k+F)}{2}]^{\tau}\}A^{(1)}(-1)$
$+ \{[\frac{1+\tanh(-k+F)}{2}]^{\tau}+[\frac{1+\tanh(k+F)}{2}]^{\tau}\}A^{(1)}(1))$
$/ \{[\frac{1-\tanh(-k+F)}{2}]^{\tau}+[\frac{1-\tanh(k+F)}{2}]^{\tau}$
$+[ \frac{1+\tanh(-k+F\rangle}{2}]^{\tau}+[\frac{1+\mathrm{t}\mathrm{a}11\mathrm{h}(k+F)}{2}]^{\tau}\}$ . (28)
$A(s)= \sum_{i}A^{\langle 2\rangle}(s_{i}, s_{i+1})$











transfer $\mathrm{n}\mathrm{l}\mathrm{a}\mathrm{t}\mathrm{r}\mathrm{i}\mathrm{x}$ 2 $\mathrm{x}2$ $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$
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